The density at a given azimuth decayed unifQrm1y
with an average lifetime of 900 �sec.
J. C. Sprott
The Wisconsin toroidal octupo1e is normally operated by injecting a 40 eV hydrogen plasma from an external conical pinch gun.
1 , 2 Recently a cold ion plasma has been produced within the octupo1e by a pulse of high intensity microwave radiation. po10ida1 and is produced by� a � 3 2 50iMH�m��ri4which
supplies 10 KW in pulses as long as 100 �sec. The magnetic field pulse is a half cycle of a sine wave of 5 msec duration.
The microwaves are pulsed on just before the magnetic field reaches its peak and the experiment is performed during the one millisecond when the field is nearly constant.
Because of the complicated geometry, no attempt was made to calculate the mode pattern of the toroidal cavity.
However, we expect the plasma to be produced mostly in those regions where the magnetic field has the right magnitude to
give electron cyclotron resonance. The cross hatched region in figure 1 shows where in the toroid the magnetic field is within 5% of the resonance value.
2
Note that some plasma is created on every field line except a few very close to the hoops.
By dividing the volume of the resonance region by the volume of the flux tubes which it intercepts, the initial density distribution can be estimated. Most of the plasma is deposited on the outer field lines where it is unstable inward.
Within 50 �sec the plasma collapses inward to fill the volume uniformly out to the last stable field line � crit.
Most of the data was taken in th� horizontal midplane and along a diagonal line from the minor axis to an inner hoop.
Since the density is constant along field lines it is possible to plot density as a function of �, where � is arbitrarily labeled -5 at the hoops and +5 at the walls.
Such a plot is shown in figure 2 . Note that initially the density gradient exceeds the stability limit, but that within a short time, the density becomes nearly constant except for a slight peak just off the separatrix. This peak resembles the peak in the prof ile shown in figure 2 for the hot ion plasma injected 3 from an external gun.
With the gun plasma, potential fluctuations are observed between the density peak and the separatrix, 3 , 4 but none were seen with the microwave plasma.
Because of the finite pressure term in the stability condition, this inverted gradient is expected to be stable in accord with the fact that it persists throughout the lifetime of the plasma.
No plasma is expected to be created between � = -3 and the hoops, In fact, the initial density distribution does drop sharply in this region as shown in figure 2, but by 200 �sec the distribution has become nearly flat in spite of the fact that this gradient is expected to be stable.
Large potential fluctuations are observed in this �egion, and persist for about 4 00 �sec -long af ter the distribution has become flat. The plasma is produced with considerable azimuthal density variations as figure 4 shows.
By 800 �sec, the density is nearly the same at all azimuths. At a given azimuth the density on the zero field axis decays exponen tially, and the average lifetime is about 900 �sec.
The microwave antenna is located at port 4 and most of the measurements were made at port 3, 1000 away. MICROWAVE ANTENNA
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